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代谢中具有重要的生理功能。关于人类的 ApoA-I 基因早在 1968 年就已从 HDL
中分离纯化得到，并且在后来的几年间逐渐得以完善。已对包括鲤鱼、大西洋鲑、
虹鳟鱼、日本鳗鲡、大西洋鲷、韩国(鱼骨)、斜带石斑鱼、美洲条纹狼鲈等鱼类
的 ApoA-I 基因进行了初步研究。本文首次对赤点石斑鱼 ApoA-I 基因的 cDNA
全长、mRNA 表达、蛋白纯化及抗菌活性进行了研究，并且获得了以下结果： 
1、获得了赤点石斑鱼 ApoA-I 基因的 cDNA 及基因组全长：应用 RACE 技
术从赤点石斑鱼肝脏中克隆了 cDNA 全长，肌肉中克隆了基因组全长。cDNA 全
序列有 1267 个核苷酸，包含 33 bp 的 5’UTR,442 bp 的 3’UTR，792 bp 的 ORF。
ApoA-I 基因编码区由三个内含子和四个外显子构成，内含子分别长 202 bp、175 
bp、37 bp；外显子长度分别为 33 bp、192 bp、600 bp、442 bp。通过比较几种鱼
的氨基酸序列，并构建系统进化树，发现鱼类 ApoA-I 基因相对保守，赤点石斑
鱼与斜带石斑鱼亲缘关系 近，二者的相似度为 76%。 
2、揭示赤点石斑鱼 ApoA-I mRNA 在各个组织的表达情况及感染细菌后表
达量变化情况：应用 RT-PCR 及 Realtime PCR 技术检测了赤点石斑鱼肝脏、心、
肠、血液、鳃、脾脏、肌肉、胃、头肾和脑等 10 个组织的 ApoA-I mRNA 的分
布表达，发现 ApoA-I 基因在各个组织中均有分布，其中肝脏、肠表达量 高。
在感染实验中，实验组与对照组相比，肝脏中的 ApoA-I mRNA 表达量在 48 h 内

























































Marine food is not only nutritious, but also beneficial to improve the quality, and 
an important guarantee for Chinese food security. Because of its nutritional and 
medicinal value, aquatic products have been gradually and deeply understood by 
consumer, which makes its demand increase year by year. In addition to traditional 
sea fishing, the marine aquaculture has become increasingly prosperous. But with the 
high-density, high-yield farming technology application, the ecological environment, 
nutrition, life habits of the original seed lived in have been changed ,which brings 
increasingly serious disease to cage culture. Thus it not only brings a great loss of 
production, but also many negative chain reaction. Therefore, Epinephelus akaara 
apolipoprotein A-1 was researched in this thesis and to find the gene's role and the 
mechanism in immunization, aim to lay the theoretical foundation for disease 
prevention of grouper aquaculture. 
Apolipoprotein(apolipoprotein/apoprotein, Apo) is the protein part of 
lipoproteins, which has important physiological functions in lipoprotein metabolism. 
The human ApoA-I gene as early as 1968 had been isolated and purified from HDL, 
and have become more and more perfect in later years. ApoA-I genes of fishes 
including carp, trout, sea bream, Epinephelus coioides, Oplegnathus fasciatus, 
Spheroides ocellatus, striped bass and so on have been studied. The cDNA, genome, 
mRNA expression, protein purification and antibacterial activity of Epinephelus 
akaara ApoA-I were studied for the first time. The results were showed as followed: 
1. Epinephelus akaara ApoA-I gene cDNA and genome were obtained: the 
sequences of cDNA and genome were cloned from liver and muscle respectively. The 
cDNA sequences had 1267 nucleotides, contained 33bp of 5'UTR, 442bp of 3'UTR, 
792bp of ORF. ApoA-1 gene coding region contained three introns and four exons, 
introns were 202bp, 175bp, 37bp length respectively; exon lengths were 33bp, 192bp, 
600bp, 442bp respectively. A comparison of the amino acid sequence of the fish, and 
the phylogenetic tree showed that ApoA-1 gene was relatively conservative, 
















similarity between the two was 76%. 
2. ApoA-I mRNA was expressed in various tissues and expression change after 
bacterial infection were revealed: the gene distributed widely in such tissues as liver, 
heart, intestines, blood, gill, spleen, muscle, stomach, head kidney and brain in 
Epinephelus akaara through by RT-PCR and Realtime PCR technique, among which 
the gene was expressed in liver and intestine most. To determine whether the Apo A-I 
was inducible or not , an experiment was designed. The result revealed that there was 
no significant difference in liver between experimental group and control group. It 
further suggested that Apo A-I mRNA in vivo could not inhibit the growth of Vibrio 
harveyi effectively. 
3. The ApoA-I was expressed in Escherichia coli and purified: pET-28a-ApoA-1 
expression vector was successfully constructed in prokaryotic cells according to the 
available ApoA-I cDNA sequence and the protein exited in inclusion body was 
purified by affinity chromatography, a single band with the same size with the 
theoretical value was detected by SDS-PAGE. The protein contained a histidine tag 
that was tested by dot-blot hybridization, it means purification of protein was succeed. 
4. In vitro antibacterial result proved that ApoA-I protein could inhibit such 
bacteria growing as Escherichia coli and Vibrio harveyi: the protein with different 
concentrations were added to Escherichia coli and Vibrio harveyi, and the calf serum 
protein as control. Through observing the optical density absorption after different 
culture times, the result showed that bacteria was inhibited more and more obviously 
with protein concentration increasing, it means that ApoA-I protein in vitro played a 
significant antibacterial activity role. 
Keywords: Epinephelus akaara; apolipoprotein A-1; gene cloning; protein 
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